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niques is available to quantify genetic variation at the levels of the
gene product and of the gene itself. Numerous studies have exam-
ined variation in the protein products of the genes, but as molecular
technologies become more sophisticated, the focus is shifting to the
genes and the DNA (deoxyribonucleic acid) to quantify differences
among individuals, breeds, and species. Genetic distances, indexes
of the relative genetic differences between two or more breeds, can
be estimated. This information can be used to aid decisions regard-
ing preservation that are based on the genetic uniqueness of a germ-
plasm source.

Gene Transfer and Mapping Technologies

The expansion of research on the effects of specific genes, and on
their transfer between individuals of the same or different species,
has major implications for the potential value of preserved germplasm.
It should be possible to screen preserved stocks and, if desired, to
extract and use a beneficial gene or genes that may be located in an
otherwise undesirable background. For example, the International
Livestock Center for Africa, in Ethiopia, and the International Labo-
ratory for Research on Animal Diseases, in Kenya, are cooperatively
conducting research to identify the genetic basis of tolerance to try-
panosome infection. This knowledge (and perhaps the genes them-
selves) may expand the tolerance to trypanosomiasis of livestock across
breeds and even species.

Efforts to map livestock genomes are progressing. Advances in
sequencing and mapping techniques that emerge during this effort
will enhance, and be enhanced by, identification and use of human
genes.

Genomic Libraries

Today's technology permits the formation of genomic libraries
theoretically containing the full set of genes from any given indi-
vidual. However, a tremendous amount of research must still be
done to identify genes of importance. Regeneration of living animals
from DNA stores in genomic libraries is not yet possible, and ge-
nomic libraries should only be considered as an adjunct means of
germplasm storage at this time. Their potential value as a preserva-
tion tool, however, can be likened to a form, of insurance. It is antici-
pated that methods will improve for isolating and manipulating spe-
cific DNA segments.